The NASA Soil Moisture Active Passive (SMAP) Mission will provide global observations of soil moisture and freeze/thaw state from space. We outline how priority applications contributed to the SMAP mission measurement requirements and how the SMAP mission plans to foster applications and applied science.
INTRODUCTION
The Soil Moisture Active Passive (SMAP) Mission is one of the first Earth observation satellites being developed by NASA in response to the National Research Council's (NRC's) Decadal Survey, Earth Science and Applications from Space: National Imperatives for the Next Decade and Beyond [1] . SMAP will make global measurements of the soil moisture present at the Earth's land surface and will distinguish frozen from thawed land surfaces [2] . Direct observations of soil moisture and freeze/thaw state from space will allow significantly improved estimates of water, energy and carbon transfers between the land and atmosphere.
In this paper we outline how applications and applied science were developed for SMAP and how the science drivers and priority applications contributed to the overall mission measurement requirements. The requirements are diverse and convergence on a common set of values entailed some challenges. Nevertheless the way forward was found and the challenge for the mission now is how to foster and engage the applications community. The project has formed a SMAP Applications Working Group which now has over 150 members (see http://smap.jpl.nasa.gov/science/applicWG). This paper concludes with a plan for fostering applications through engagement with the applications community.
DERIVATION OF MEASUREMENT REQUIREMENTS
The Decadal Survey was composed of six disciplinary panels. Five of the six panels cited applications and applied science uses for SMAP data ( Table 1) . The broad and multi-disciplinary call for soil moisture and freeze/thaw data resulted in the placing of SMAP in the first tier of priority Earth science missions. An equally important factor was the maturity and technological readiness of SMAP due to its heritage in the cancelled Hydros Earth System Science Pathfinder mission.
The SMAP Science Definition Team (SDT) defined five major science goals for driving the mission measurement requirements: 1) Estimation of global water and energy fluxes at the land surface; 2) Extend weather forecast skill; 3) Develop flood and drought predictions; 4) Quantify net carbon flux in boreal landscapes; and 5) Link terrestrial water, energy and carbon cycle processes. Alongside these science drivers there are applications that should also be major components of the mission. The SMAP SDT derived a set of common measurement requirements based on the driving science and the priority application goals for the project.
The SMAP SDT next attempted to identify the spatial scales, data refresh and accuracy requirements associated with each general area of application in Table 1 . For each application-area, the specific decision-support systems or models that are used to support them were identified (second column of Table  2 ). Then the data attributes (resolution, revisit, and accuracy) were assembled for each application. These requirements were subsequently grouped under either Hydrometeorology or Hydroclimatology to make the problem tractable. Each grouping (Hydrometerology and Hydroclimatology) has its own resolution requirement, but they share revisit and accuracy requirements (Table 3) . Separately, there is a Carbon cycle requirement that drives the freeze/thaw classification uses for the data. Finally, a baseline mission set of measurement requirements (last two columns in Table 3 ) were derived as a recommendation for the mission design. 
FOSTERING THE APPLICATIONS
A key challenge for the SMAP project is to foster applications and applied science given: 1) the limited budget, 2) long development horizons, and 3) the primacy of science over applications in driving measurement requirements for NASA-funded projects. We do not believe that science and applications are competing with one another as much as they used to. Advances in computation and data transfer, the maturation of applications, and the increased emphasis of Earth scientists on transferring their discoveries to applications expediently has led to significant overlaps between science-and application-derived requirements for data. The SMAP project is working with the SMAP Applications Working Group to expand this area of overlap and develop data products that bring significant value to applications. The SMAP Applications Workshop produced the following tangible results:
1. The first detailed summary of SMAP applications; 2. A compilation of SMAP practicing and potential end-users, including early adopters; 3. A review of the broad science community that can build support for SMAP applications; 4. Dozens of contacts that should be made in the short-term; and 5. Prioritization of SMAP Applications Plan implementation tasks, where high priority items include hiring a SMAP Applications Coordinator and implementing the process to determine and engage SMAP Early-Adopters. 
